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The Impact of the United States' Environmental Regulations on
Innovation
John N. Hanson*
T wenty-five years ago, the United States celebrated what is called
Earth Day. That marked the first attempt to raise the national con-
sciousness on the impact on our environment of industrial innovative
technology in producing products. It led to the creation of a whole host
of environmental statutes. One of the first was the National Environ-
mental Policy Act, or what we know as NEPA. Essentially what
NEPA calls for is, before you take an action, consider the environmen-
tal consequences of the action.
There followed several other important statutes, like the Clean
Water Act, which dealt with what goes into the waters of the United
States; the Clean Air Act, dealing with what goes into the air of the
United States; the Resource Conservation and Recovery Act, or
RCRA; and the Superfund Act. RCRA deals with hazardous wastes
from the cradle to the grave. And Superfund deals with hazardous
wastes in the grave. All those statutes and many others are with us
today in large part because of innovative technology's impact on our
environment.
In 1970 there was a survey of Fortune 500 CEOs. Fifty-seven per-
cent of them reported that they wanted more government regulation,
more environmental regulation. They did that because they wanted to
level the competitive playing field. Those regulations have now created
a new environmental technology industry. In the early 1970s, that in-
dustry generated about ten billion dollars in revenues a year. That envi-
ronmental technology industry is a product of a regulatory scheme that
is described as a command and control regulatory scheme. That com-
mand and control regulatory scheme resulted in technology that basi-
cally cleaned up the mess that was already made or that was being
made. It was end-of-the-pipe-type technology: put something at the end
of the pipe before the stuff goes into the water. Put something at the
top of the stack before it goes into the air.
It was not a technology industry that dealt with trying to minimize
waste, if you will, during the manufacturing process. It dealt with
waste at the end of the manufacturing process.
Now here we are twenty-five years later. We have sixty million
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more people in the United States. Our manufacturing output has
doubled compared to 1970. And where are we in terms of this indus-
try? Well, for example, we have spent in that period over 350 billion
dollars on water pollution control technology. And as a result of that,
fifty-six percent of our rivers, forty-three percent of our lakes, and fifty-
six percent of our estuaries are now swimmable and fishable. They are
that way principally because of these environmental technologies.
Let us talk about the nature of this industry today. The environ-
mental technologies and services industry is one of the fastest growing
in the United States in this decade. The industry could exceed over 170
billion dollars annually this year. It employs more than one million peo-
ple. This industry is larger than many of our other key industries. It is
larger than the computer industry. It is larger than the pharmaceutical
industry. And it is even larger than the plastics industry. So any of you
who remember the movie, "The Graduate," think of yourselves as Dus-
tin Hoffman or someone going to talk to a young person like Dustin
Hoffman. The answer today is not "plastics." It may be environmental
technologies.
This market could be three percent of our GNP by the year 2000.
Capital investment in environmental technologies has increased thirty-
four percent in just the time period between 1987 to 1990. The forty-
seven billion dollars invested in 1990 was about three percent of all
U.S. capital investments that year. Why is the environmental technolo-
gies and services industry so attractive?
First of all, there is broad support for improving the environment.
Despite what you may hear from Chairman Newt Gingrich, I do not
think this industry is going to go away. What you hear with the new
Republican Contract for America is not the abolition of environmental
controls or the downfall of this industry. What you hear is something
that, quite frankly, I think will spur innovation in this industry; that is,
make this industry even more cost-effective. New technologies can ob-
viously improve performance and cut costs. This is a young market
with leadership opportunity. Entrepreneurs will recognize that.
Think about this: this country is still the world's leading producer
of solid waste. Each year, Americans, for example, dispose of 247 mil-
lion tires. We get rid of 1.6 billion pens. We get rid of two billion
razors every year. And the list could go on. Even if we continue our
rate of recycling and efficient use of resources, it is estimated that, by
the year 2000, we will continue at our present rate of generating on
average four pounds of solid waste per person per day in this country.
This is a tremendous industry. What is the nature of this industry?
It is dominated now by service providers. And most of those service
providers deal with, as I said before, cleaning up the mess that was
created, or catching the mess before it becomes a problem. That ac-
counts for about seventy-four percent of the environmental technologies
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But there are other sectors of the industry that have been growing
at significant rates. For example, the pollution prevention technologies
section of the industry has grown fifteen percent over the last couple of
years. The resources recovery and energy conservation sectors of the
industry have also shown very high growth recently.
Why is this industry, and why is this market, so attractive? The
principal driver of this market is government regulations and enforce-
ment in aid of protecting public health. We have here an instance
where government regulation has, in fact, created and is substantially
driving a major American market and is creating jobs.
We have come to the point now where it is considered good busi-
ness practice to require environmental compliance. Price Waterhouse
did a recent survey and found that three-quarters of their respondents
have in place annual environmental compliance auditing capability.
That was up forty percent from the same survey of the same folks only
four years earlier, back in 1990.
Obviously, compliance costs can increase rapidly and significantly.
SEC disclosure requirements have been and will continue to spur de-
mand for technologies that lower costs and potential liabilities. Compa-
nies do not want to report to the SEC that their costs are any higher
for yet another reason, environmental compliance or cleaning up the
mess that was once there. Nor do they want to have to report on poten-
tial environmental liabilities. Any of you who have had to advise clients
trying to figure out how you provide a number that is responsible under
the securities laws, but not so scary that your investors take a hike,
know that is a very difficult process indeed. Presently, more than
11,000 U.S. firms submit annual environmental information to the
SEC because of these types of requirements.
Adding waste-related costs to costs of goods sold, rather than to
general overhead, will underscore the benefits of pollution prevention
and minimization, versus end-of-the-pipe waste treatment. These costs
have usually been tucked in under overhead or some other general cost
category. But as companies move more and more toward taking these
types of costs, converting them into pollution prevention or minimiza-
tion, and then associating them with the costs of their goods sold, you
will see an increased cost pressure on the environmental technologies
market to come up with more pollution prevention or waste minimiza-
tion technologies than waste treatment technologies.
We are moving also into more of a public-private cooperative mi-
lieu. When environmental regulation in the United States was born
back in the 1970s and through the 1980s and even to a large extent
now, as I said, it was a command and control type of approach by the
government. And it still is to a large extent. But it was also a very
adversarial context. And it is still, to a very large extent. But that is
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changing a little bit.
One of the big changes is now the federal, state, and local govern-
ments must achieve environmental compliance. I have negotiated fre-
quently against government lawyers and others trying to preserve the
private risk of my client against demands that they do something under
the environmental laws. I thought to myself, if these folks just had to
think about these same cost pressures, they would not be quite as un-
realistic as I thought they were being.
Today, for example, about a third of our current environmental
spending is incurred by government agencies. In 1970, the government
invested 550 million dollars annually in environmental technologies. In
1994, the government investment in environmental technologies - I
am talking about environmental technologies to do the job - was four
billion dollars. It is still our money, but it is the government that is
spending it for these purposes. As a result of these kinds of things, cost
and performance are increasingly becoming joint concerns between
government and industry. Government is increasingly expressing inter-
est in and support for new environmental technologies. That all sounds
like this is a gang buster market, and it is going to just continue to
grow, grow, grow. And I think it will continue to grow and call for
innovation, but it is not a market without barriers.
Let us look at some of the barriers to a fuller development of this
market. One of the most important, I think, is lack of accurate market
information. If people do not know there is a need, they are not going
to respond to that need. One of the big reasons for the lack of enough
accurate market information is that needs are not often well-known be-
cause there is still a stigma associated with having an environmental
problem or having an enforcement risk.
You in companies know, if you have an environmental problem or
any kind of problem, you do not want to tell anyone within the com-
pany if you do not have to, and you certainly do not want to tell any-
body outside the company. But, frequently these needs, if revealed,
however, can be addressed by some of these inventive can-do type peo-
ple. If the needs are never revealed, nothing can be done.
Other barriers, include accounting practices that aggregate com-
pliance costs. This hides needs and possible solutions. If you change
accounting practices so that they do not aggregate these costs as much
as they have traditionally, but rather, for example, associate environ-
mental compliance costs more directly with costs of goods sold, you will
get the attention of the people who have to worry about these costs.
They will then join forces to find a better way not to create this waste
while we are creating the product. And one way to do that is technol-
ogy innovation.
Similarly, proprietary considerations frequently shield needs and
possible solutions. That same cost control team, once it grapples with
[Vol. 21:229 1995
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the need for a solution, can frequently come up with it by themselves.
And sometimes they come up with awfully good technological innova-
tions by way of solutions. But they do not tell anybody, because it be-
comes proprietary. More and more, we are seeing this. And in larger
companies we are seeing these types of solutions themselves becoming
products of the company.
There are other impediments in this market, testing and demon-
stration impediments. The risk of noncompliance penalties dampens in-
dustrial willingness to use unproven technologies. That is almost self-
explanatory. If you have a choice between two technologies to handle a
problem in this command and control environment, you are almost al-
ways going to prefer the one that is proven versus the one that is not
quite yet proven for fear that you would fall on the other side of the
line in terms of performance, and then you end up with noncompliance
penalties.
As a result of that kind of dynamic, there is no real-world testing
of new technologies. That kind of testing is simply not happening to the
extent that it could foster the technology innovation market. Some of
our earlier speakers today talked about this in aggregate terms. The
capital is, therefore, less available for new technology efforts.
Another barrier is uncertain and time-consuming permitting
processes. In the environmental world, you cannot do anything without
a permit. That is the basic rule. It frequently takes many years even to
bring a new technology to market with the appropriate permit. That
has an adverse impact on commercialization of these products.
Another problem in addition to the permitting time is that there
are differing federal, state, regional, and local requirements that you
often encounter that further delay the ability to commercialize a new
technology. I think the short of it, therefore, is that when the time to
market for existing solutions is much shorter than the time to permit
new solutions, new technologies are simply not incorporated into prod-
ucts and services. If, on the other hand, the time to market is not sig-
nificantly different from the time to permit, those pressures that are
always there for new solutions will have more success in producing new
solutions.
We talked about this a little bit before. Another problem is the
shortage of risk capital. There is a fair amount of money available for
research and development, as we heard from our two speakers this
morning. Some of their charts show that. There is a good deal of R&D
money available; there is also a good deal of capital available for per-
mitting technologies. Yet, there is relatively little money available for
what happens between R&D and the permit. What happens between
R&D and the permit is development, demonstration, and commerciali-
zation. That is the interim phase. And if you drew a graph, and this
was R&D, and this was permit, and this was capital, you would find
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the capital was high over here, low down in the middle for this middle
phase, and again high up here. That is a fact of life, and we have
talked about the reasons why.
Is there anything being done about all this? Yes. There is a lot
going on out there. Let us talk about California first. California, in this
country, is the home of over half of the 14,000 U.S. environmental
companies. California recently established a hazardous waste technolo-
gies certification program. It is called the Assembly Bill (AB), 20/60
program and it is quite interesting. That program is designed to lower
barriers to commercialization, to provide credible performance data,
and to facilitate investor confidence in permitting and implementation;
in other words, to address that trough that I was talking to you about,
that second phase.
How does it do that? I will overstate a little bit, but not much. In
California, everything is a hazardous waste. Therefore, under the rules
in California, every business, or almost every business, needs what is
called a TSD facility permit, a treatment, storage, or disposal permit
for the hazardous waste. That requirement to get a permit for what
you and I would not consider hazardous waste led to a huge backup in
getting permits, and that led to a huge backup in the ability of people
to do business. So California came up with a new permitting scheme. It
is a five-tiered permitting scheme where you have to fill out the right
kind of forms. There are five types of forms. The first one is the form
that says, "I am exempt." The second one is a form that says, "because
of what I do and what kind of waste I have, I am unconditionally au-
thorized to do what I do." The third one says, "because of what I do
and the kind of hazardous waste I have, I am permitted to do that by
rule." There is a rule on the books that permits me to do that. The
fourth one says, "I do not qualify for any one of the three of those, and
therefore I have to have a California permit." And the fifth one says,
"I have to have a federal permit."
You fill one of those forms out all by yourself. And what you do
when you fill it out is you say, because of what I do, I have X technol-
ogy. That X technology has already been approved. So whoever buys
that technology and picks the right form; one, two, three, four, or five,
is off to the races as soon as the form is filled out and submitted. It
works fast.
You can see where that presents an impetus for those interested in
developing technologies to come up with a technology that fits into one
of those pigeon holes and that can go on the shelf for somebody to buy.
There is even more going on in California. There is a special Cali-
fornia task force that is calling for state-wide certification for all envi-
ronmental technologies, based on an ever advancing industry mean con-
cept, that is called the AIM or A-I-M certification. It provides for
annual certification of a technology, along the lines I just described,
[Vol. 21:229 1995
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being available if the technology exceeds the industry mean
performance.
Think about that for a minute. What is that doing? That type of
certification is designed to have economic efficiency and competitive-
ness in the development of new technologies be more important in the
adoption of new environmental standards than the traditional command
and control approach. In other words, if everybody in this room every
year comes up with a new idea for the technology, that industry mean
is going to be continually improving. Innovation is going to be provid-
ing market incentives for each of us. Along the way, the industry mean
and the level of performance is increasing substantially. It is a classic
example of a performance-driven standard versus a command and con-
trol type of approach. It is also a classic example of the opportunity for
innovation in advancing the mean, and therefore a great incentive for
innovation. That is not in place. That is what they are working on try-
ing to put it in place.
California is one of our leading environmental markets. Therefore,
what California does is important. Obviously the federal EPA is also a
big player in its impact on this market in innovation. They have a num-
ber of projects. The environmental technology initiative, for example, is
designed to focus, among other things, on clean technologies for small
businesses. It seeks to reduce regulatory and market barriers for se-
lected technologies.
Not too long ago, Administrator Browner announced with great
fanfare what is called the Common Sense Initiative. That is an attempt
to work with selected industries and interested parties to improve envi-
ronmental results through regulatory flexibility and the use of pollution
prevention technologies. It was just announced and it has just started.
It is a nice idea. If we can make it work, it would be tremendous.
I mentioned Superfund previously. Superfund has had for a long
time on the books its Superfund Innovative Technology Evaluation pro-
gram (SITE), which encourages the commercialization of innovative
solutions for treating hazardous waste. It is a great idea, but it has
been in existence for well over a decade now. I do a lot of Superfund
work, and I have seen only fourteen remedies completed involving any
kind of technology under this. We are still stuck under the command
and control kind of thing. However, there is hope for the future.
On April 18, 1995, the White House announced the National En-
vironmental Technology Strategy. It is a strategy designed to put this
country on the path to sustainable economic growth and a healthy envi-
ronment. It deals with things to encourage innovation. This strategy
has been over two years in the making. It has involved over 10,000
people and over thirty events across the country to design and get input
on this. It seeks, in short, to progress from the environmental paradigm
of command and control to a paradigm including assessment, anticipa-
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tion, and avoidance of environmental problems in the manufacturing
process. And it seems to rely heavily on innovation to do so.
That report makes a series of findings, announces various goals,
and sets up important initiatives. For example, it calls for increased
focus on performance like the AIM certification program. It calls for
increased flexibility in the regulatory process and increased accounta-
bility both with government and industry. It makes the finding that
environmental regulations define and shape the market for environmen-
tal technologies. Yet those same regulations, because of their inflexibil-
ity and unpredictability, limit development, commercialization, and ap-
plication of new solutions.
With this new national strategy, we now have recognized this as a
national problem, and we have some goals to work on over the next
several years. Our aim is to achieve continuous improvement of our
environmental performance using advanced technologies and cost-effec-
tive means by strengthening incentives for innovation.
What are they going to do about it? Who is going to get what
work done? The initiative calls for the EPA to work with states, indus-
try, and environmental groups to advance several specific initiatives
that will spur the development and application of environmental tech-
nologies. It calls for innovation for environmental results. It finds what
new approaches are needed to demonstrate innovative environmental
technologies to answer key questions of economic viability, acceptance
to expedite commercialization, and to foster acceptance by the
regulators.
I could not agree with them more. The goal is what it should be, to
accelerate and facilitate the demonstration of promising technologies.
And the initiative is, by the middle of this year, to update research,
development, and demonstration priorities for environmental technolo-
gies. What they want to do is speed the flow from the laboratory, from
the R&D, to the marketplace. They already have a couple of projects
under way. For example, there is a demonstration project under way at
Dover Air Force Base dealing with bioremediation. There they are us-
ing a federal facility. They are using DOE money, and the EPA and
Delaware are trying to expedite the permits to see whether bioremedia-
tion can address the clean-up of some hazardous waste.
Commercialization is another theme in the study. They make the
important finding that a significant factor limiting promising environ-
mental solutions is the lack of a system that credibly verifies the per-
formance of innovative technologies. Think of the California certifica-
tion process I previously mentioned, and you will realize that this
finding is well-founded. The goal, therefore, is to develop credible per-
formance information for pre-commercial technologies. Think about it
this way. They are looking for a standard process for assuring perform-
ance that is known to the marketplace. What they are talking about is
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creating for the environmental technologies market a marketplace like
we have for drugs, consumer products, and food. We cannot buy most
of these products unless they have gone through some standard govern-
ment certification process and we know they meet certain minimum
standards. That is what they are talking about with this kind of a goal.
It is an important and lofty goal. The initiative here is that, within
three years, the federal government and private sector will establish
market-based verification processes under these kinds of programs.
Let me conclude by saying that there is absolutely no doubt that
environmental regulation has had a significant impact on the U.S.
economy and on innovation. But for environmental regulation, you
would not have this huge new marketplace. But this marketplace now
is truly changing. We are continuing the clean-up of past problems.
Yet, there are other environmental problems that do not come out of
pipes and do not come out of stacks. They come from farm-lands, and
they come from city streets. Those types of environmental problems
that deal with threats to the ecosystem also have to be addressed. The
technologies that will address them most efficiently, just like the tech-
nologies that will most efficiently and effectively address the waste pro-
duced while producing products, come not from catch-it-at-the-end-
type technologies, but from technologies that are in place during the
production of the product, so that the wastes are minimized if not pre-
cluded all together. That is the new horizon, I think, for the environ-
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